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ESTIMATING FOLIAGE AND TWIG WEIGHT OF
SPRUCE AND FIR

T. l. STONE.' University 01 Maine. Orono. ME 04469: and
H S. CRAWFORD. JR.. USDA Forest Service, Orono, ME the smallest to the ]..lr~est known to occur
04409. th t d I .on e s u y areas, to 0 )taln a represen-

Estimating spruce (Picea spp.) and bal- tative sample. Twigs and needles on the
sam fir (Abies balsamea) avail..lble as portions of trees below 2.29 m in
browse in dense spruce-fir stands by height-the effective browsing zone-
1000/0 clipping or twig counts is tedious, were clipped and oven-dried for 24 hours
time-consuming, and expen~ive. Tech- at 100 C. Fir twigs were clipped to a di-
niques have been devised to reduce ameter of 0.30 cm, the average diameter
these problems. Peek (1970) correlated of browsed twigs. The current annual
the weight of current growth of 3 uecid- growth of spruce twigs W..1S clipped be-
uous species with plant height, which cause browsing of spruce was minimal.
can be measured r..lpidly. Crawford et al. Browsing of b..usam fir by deer (Odocoi-
(197.5) and Stutzman et al. (1979) used leus virginianus) and moose (Alces alces)
rapid electronic techniques to estimate occurred in patches, and was heavy in
weight of small twigs and needles on Vir- those areas, but the total percentage of
ginia pine (Pinus virginiana). Brown ~vailable fir browsed was low in all the
(1976) related shrub aboveground weight cle..lr-cuts studied. Only unbrowsed trees
and leaf weight to basal stem diameter. were selected because we wanted to de-
King (1975) related available browse termine the theoretical maximum amount
weight to basal diameter of Canada yew of available browse.
(Taxu.~ canadensi.~). For spruce and balsam fir, we deter-

We suspected a close relationship of mined the relationship of twig and
twig and needle weight to height and di- needle dry weight to tree height (H), di-
ameter at root collar of unbrowsed regen- ameter of root collar (DRC), H x (DRC),
erating balsam fir and spruce in stands and (DRC)2 in a multiple regression with
that had been clear-cut 4-15 years pre- a forced zero intercept. Dry weights of
viously. We measured height and diam- twigs and needles correlated (P < 0.05)
eter at root collar to the nearest 0.1 cm with tree height (H) x stem diameter at
and 0.01 cm, respectively, of 46 balsam the root coll..u (DRC) and provided the
fir and 49 spntce trees to evaluate this best-fit regression equation of all possi-
relationship. White and red spruces (P. ble combinations of variables (Table 1).
glauca and P. rubens) were not separated This method offers a r..lpid technique
by species. Heights of sample trees for measuring twig and needle weight for
ranged 11.0-523.0 cm for bals..lm fir and species that have many branches. After
10.0-295.7 cm for spruce. Diameter at the initial regression equations have
root collar r..lnged 0.26-11.84 cm for bal- been established, an investigator needs
sam fir ::lnd 0.20-7.05 cm for spruce. A only to measure tree heights and root-col-
wide range of sizes W..1S selected, from lar diameters on additional plots. The

technique avoids destructive sampling
and ..lIlows repeated meaSllrements on

I Pre~ellt address: USDA Fore~t Service, Orono, permanent plots.
ME ()4469. We conducted our study on fonnerly
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Table 1. Equations for estimating weight of spruce and LITERA TU RECITED
fir twigs and needles, Dry weight (W) in grams. both height
(H) and diameter at root collar (DRC) in centimeters, BROWN, J. K. 1976. E~timatinl! ~hrtlh hioma~~ from

ha~al ~tem diameter~. Can. J. For. Rc~. 6:1;'53-Type of 158
hruw.e N Rellre,,;.)n eqllallon r'. .

CRAWFORD, H. S., W. L. STUTZMAN. AND R. E.
Bal~am fir 46 W = 0.336(JI)(DRC) 0.97 MARSffALI.. 1975. Samplilll! weil!ht of pine fo-
Spruce 49 W = 0.H82(JI)(DRC) 0.9.5 lia~e and twil.:~ hy microwave ~il!nal attenua-

tion. U.S. Dep. Al.:ric. For. Servo Res. Note SE-
225. 7pp.

...KING, D. R. 1975. E~timation of yew and cedar
logged sItes on the Moosehead Plateau In availability and utilization. J. Wildt. Mana~e.

northwestern Maine and would not at- 39:101-107.
t t t t a lat ffic ' t to PEEK, J. M. 1970. Relation of canopy area and vol-

emp 0 ex r. po' e our coe len s d .
f h .

ume to pro IIctlon 0 tree woody specIes.

other areas. Additionally) annual growth Ecolo~y 51:1098-1101.
of spruce and browsing intensity on bal- STUTZ~1AN, W. L., F. W. COLLIVER, AND H. S.

fi d'f~ b ..d.f CRAWFORD. 1979. Microwave tran~mi~~ionsam r may 1 er y year, requIrIng I -measurements for estimation of the wei~ht of
ferent coefficients. However, the param- standing pine trees. Inst. Electr. Electron. Eng.
eter height x diameter at root collar Trans. 1. Antennas and Propa~. AD-27:22-26.
should serve equally well in determining Received 10 September 1979.
appropriate coefficients for estimator Accepted 27 December 1979.
equations for spruce and fir in other are-as
and other years.


